Primary Candida pneumonia is rare, and detailed reports of Candida glabrata pneumonia have not been described. A 71-year-old woman had been treated for heart failure and developed aspiration pneumonia, which was refractory to antibacterial treatment. Antifungal treatment against C. glabrata resulted in resolution of pneumonia and candidemia. We report a probable case of C. glabrata pneumonia. 
Introduction
Candida glabrata is considered a relatively nonpathogenic saprophyte of the normal flora in healthy individuals, rarely causing serious infection in humans (1) . However with the increasing number of immunosuppressive patients who often receive antimicrobial and antifungal treatments, the incidence of mucosal and systemic infections caused by C. glabrata has increased significantly (2, 3) .
Candida pneumonia seems to exist in two forms. The most common form is a hematogenously disseminated pulmonary infection along with various other organs, often resulting in fungal emboli in the lung. The other form is rare and occurs after aspiration of oropharyngeal material, causing primary pneumonia (4) .
Because Candida spp. are part of the normal flora (and hence the difficulty in judging an isolated Candida in the respiratory tract as the pathogen), a firm diagnosis of Candida pneumonia is often difficult, and confirmation generally requires histopathological examination. Although several epidemiological reports showed C. glabrata as a pathogen of lower respiratory infections (5, 6), a case report of primary C. glabrata pneumonia has not been described. We report a probable case of C. glabrata pneumonia in which the diagnosis was established by the appearance of new pulmonary infiltrates, positive blood culture, positive sputum culture and sputum smear examination.
Case Report
A 71-year-old woman was admitted to our hospital for the treatment of chronic heart failure associated with aortic valve insufficiency. The past medical history was notable for the excision of a tongue tumor three years earlier. She had been receiving nasogastric feeding and aspiration pneumonia occurred several times since glossectomy. She was treated with oral furosemide (40 mg daily), losartan (25 mg), intravenous human atrial natriuretic polypeptide (HANP, 0.05 g/ml/h) and dopamine (2 g/ml/h) after admission, which resulted in a gradual improvement of subjective symptoms. No intravenous catheter was applied for medication or infusion. On the 3rd hospital day, the patient pulled out the stomach tube herself and aspiration was suspected to have occurred. She developed fever of 39.0°C on the next day. Laboratory data showed leukocyte count 5,800/ l (stab neutrophils 4%, segmented neutrophils 80%, lymphocytes 6%, monocytes 8%, eosinophils 1%), platelet count 130,000/ l, blood urea nitro- (Fig. 1a) . Sputum smear showed numerous neutrophils, Gram-positive and -negative microorganisms and yeasts. She was diagnosed as aspiration pneumonia based on the underlying conditions of bed-ridden, dysphagia due to glossectomy and sputum smear findings. Antibacterial treatment with sulbactam/ampicillin (SBT/ABPC) was started at 3.0 g twice per day. However, the general condition did not improve; the laboratory data worsened with leukocyte count of 12,300/ l and CRP 14.04 mg/dl, and the chest radiographic changes in the right upper and lower lung fields worsened, irrespective of the SBT/ABPC treatment for three days. C. glabrata was detected in blood cultures twice and was first recognized at the 6th day of hospitalization from the sample collected on the 4th hospital day. Culture of another blood sample on the 6th day also subsequently showed the growth of C. glabrata. Yeasts were observed in the sputum smear by Gram staining (Fig.1b) . Culture of the same smearsample sputum also showed growth of C. glabrata, however, it was ignored because it was considered a colonized saprophyte. No significant bacteria such as anaerobes, were recovered from the sputum.
Following confirmation of candidemia, the previously cultured C. glabrata from the sputum was considered pathogenic, and we assumed that C. glabrata played a pathogenic role in aspiration pneumonia and caused candidemia. To check for possible dissemination of candidiasis in the liver, the spleen and the kidney, ultrasound examination of these organs was performed but did not detect any low echoic lesions. There was also no infectious endocarditis as confirmed by ultrasound cardiogram. Fundus examination did not reveal any lesions of endophtalmitis. Candida laryngitis was not documented by laryngoscopic examination. There was no other focus of infection apart from that of the lung. Accordingly, liposomal amphotericin B was added to SBT/ ABPC, at an initial dose of 125 mg on the first two days, followed by 250 mg/day thereafter. The minimum inhibitory concentrations (MICs) of amphotericin B, flucytosin (5-FC), fluconazole (FLCZ) and itraconazole were 0.5, 2, 0.5, 0.5 g/ml for the isolated C. glabrata. The introduction of antifungal treatment resulted in improvement of the clinical signs. Body temperature decreased below 37°C and laboratory data also improved with leukocyte count of 6,400/ l, CRP 7.6 mg/dl, and 1, 3--D-glucan of 13.4 pg/ml. Pulmonary infiltrates both in the right upper and lower lung fields also showed improvement. C. glabrata disappeared and was never isolated since the initiation of antifungal treatment. However, T-bil increased to 4.5 mg/dl after 14 days of amphotericin B treatment combined with SBT/ABPC. This was considered an adverse effect to the antifungal or antibacterial agent. Accordingly, we replaced amphotericin B with fluconazole and discontinued SBT/ABPC. The abnormal laboratory findings of T-bil soon decreased to 1.6 mg/dl. Both candidemia and aspiration pneumonia had improved and were considered cleared.
Discussion
There is little information backed by clinical research on whether antifungal treatment should be started at the time of detection of yeasts by microscopic examination or when colonization is detected though such information is not judged significant. Clinical studies of presumptive Candida treatment are important to provide guidelines for treatment. Based on the present case, there is a need to reconsider the concept of primary Candida pneumonia especially with regard to a firm diagnosis.
Candidiasis is the most common deep-seated fungal infection in clinical practice (7), however, lower respiratory tract infection, especially primary pneumonia is rare, and a firm diagnosis of Candida pneumonia is elusive but generally requires histopathological confirmation (4). The reason for the need of a strict diagnosis of Candida pneumonia is the fact that simple colonization or contamination is much more common than true pneumonia and that diagnoses based solely on microbiological data are often incorrect. In this regard, in making the diagnosis of bacterial pneumonia, the presence of respiratory symptoms, positive blood culture, positive sputum smear and culture confirm the presence of definite pneumonia. Definition of nosocomial pneumonia in a study is actually based on the appearance of a new infiltrate with one or more findings such as abscess formation, histopathology, and quantitative culture from the lower respiratory tract (8) . Similarly, the criteria for pulmonary fungal infection used in a previous study did not essentially include histopathological examination (5). Although we did not obtain histopathological proof in the present case, the patient had continuously high fever for 3 days irrespective of antimicrobial treatment, symptoms suggestive of pneumonia, appearance of new non-specific infiltrates, and positive blood culture. According to the criteria of the European Organization for Research and Treatment of Cancer (EORTC) (9) , this case can be a probable fungal infection based on the following factors; a host factor, two minor clinical criteria and one microbiological criterion.
Candida infection usually occurs in at risk patients. Aspiration of oropharyngeal content is considered important in Candida pneumonia and is assumed to be the mechanism of entry of the infectious microorganisms based on the observation of very high intrabronchial and intra-alveolar fungi without vascular invasion (10) . Therefore, in our patient, the risk factors of aspiration such as glossectomy, and prolonged bed rest were considered important in the development of Candida pneumonia. Bacterial involvement, including anaerobes, was taken into consideration and was treated, although no significant bacteria were cultured. Neutropenia is a known important risk factor for systemic candidiasis, but not for primary Candida pneumonia. Our patient was not neutropenic, and this finding was consistent with a previous report in which only one-third of patients with primary Candida pneumonia had neutropenia (10) .
The contribution of Candida spp. to nosocomial pneumonia must be considered in some clinical settings. Candida spp. are microbiologically isolated in 40% of critically-ill ventilator-assisted patients (6) , and 6% of nosocomial pneumonia in infants after cardiac surgery (8) . C. albicans is the most common Candida pathogen not only in systemic but also in pulmonary candidiasis (5, 6) , and C. glabrata accounts for up to 20% of pulmonary Candidiasis (5). C. glabrata infections are difficult to treat and are often resistant to many azole antifungal agents including fluconazole (2, 3) . Recent description refers to the resistance to amphotericin B use rather than fluconazole (11) . Consequently, C. glabrata fungemia is associated with a higher mortality rate than that of C. albicans. In fact, Komshian et al reported a 100% mortality in 12 patients with C. glabrata fungemia (3). It could be argued, however, that the high mortality rate described by some investigators may not reflect increased virulence but the poorer state of debilitation of patients who acquire C. glabrata infection. Considering that Candida pneumonia-related hemoptysis is ominous, as described previously by Panos et al (12) , patients with Candida pneumonia should be provided with more challenging treatments. Candida should be suspected in patients with nosocomial pneumonia, and such patients with Candida pneumonia should be treated with newer antifungals such as candins, and newly developed azoles such as voriconazole and intravenous itraconazole.
